β-Caryophyllene protects the C6 glioma cells against glutamate-induced excitotoxicity through the Nrf2 pathway.
β-Caryophyllene (BCP), a natural bicyclic sesquiterpene present in several essential oils, displays analgesic and anti-inflammatory properties in vitro and in vivo. Astrocytes are a major class of glial cells that regulate extracellular ion balance, repair and scarring processes in the CNS following neuroinflammatory conditions and traumatic injuries. This study sought to determine the protective effect of BCP against glutamate (Glu)-induced cytotoxicity in the C6 glioma cell line on neurochemical parameters as well as their biochemical mechanism. Glu increases intracellular reactive oxygen species (ROS) production and induces mitochondrial dysfunction as well as decreasing antioxidant defenses such as glutathione (GSH) and glutathione peroxidase activity. BCP prevented C6 cells from Glu-induced cytotoxicity by modulating the cellular antioxidant response, mainly by inhibiting ROS production and reestablishing the mitochondrial membrane potential (Δψm). Moreover, BCP per se induced the nuclear translocation of nuclear factor (erythroid-derived 2)-like 2 (Nrf2) which was reflected by improvement in the cellular GSH antioxidant system. Taken together, our results suggest that cytoprotective effects of BCP were mediated by the amelioration of cellular antioxidant responses via Nrf2 activation, which is, in part, dependent on cannabinoid receptor type 2 (CB2R) activation. This functional nonpsychoactive CB2R ligand, could represent an important molecule for protection of glial cells against oxidative stress induced by glutamate.